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C ONVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION

SAN DIEGO 12, CALIFORNIA

TELEPHONE: CYPRESS €6-6611

24 October 1958
11-0-4358

Subject: Extended "Hazel®™ Studies
Incloaure:  (A) Statement of Work (3 copies)

In compliance with your request, Convair herewith submits its proposal
for continuation of subject study. This study is in two parts., Item 1 will
be completed on January 30, 1959 with final report submitted on February 15,
1959, Item 2 will be completed on November 7, 1958, with a presentation and
final report being submitted two and three weeks respectively thereafter,

Subject studies will be conducted in general accordance with the state-
ment of work submitted herewith as Inclosure (A). The Contractor would antici-
pate this contract being let on a cost-plus-fixed-fee basis, at an estimated cost
of $46,627 to which should be added a fixed fee of $3,264, making a total esti-
mated cost and fixed fee of $49,891. No additional capital facilities will be

Contractor represents that it has not employed or retained any company

. or person (other than a full-time bona-fide employee working solely for the Con-

tractor) to solicit or secure this contract and that it has not paid or agreed to
pay any company or person (other than a full-time bona-fide employee working solely
for the Contractor) any fee, commission, percentage or brokerage fee contingent
upon or resulting from the award of this contract; and agrees to furnish informa-
tion relating thereto as requested by the Contracting Officer.

Contractor will be pleased to submit any and all additional information
that you may require. Contractor's obligation to perform pursuant to this proposal
is contingent upon the negotiation of a mutually satisfactory contractual document.,
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Statement of Work - Inclosurs (A) to ~ev'<C

Lotter 11=0=4358
Project iHazel Continued Studiecs

Objectives - The objectives of these continued studies are two-fold:

Rem I - To continue studies of type systems investigated in the past, namely
Mach 3 @ 125,000' min. altitude utilizing unicue construction methods
of inflatable vehicle structure and light weight structure ram jet
engines (su@p as sandwich construction plaéﬁ:ic or metal).

Item I - To initiate new stu;lies of systems to accomplish same basic mission,

— but with typical métal type vehicle constructicn and mgtal ram jet

and/or turbojet engines. This system shall operate at Mach 3.0 at an

average cruise altitude of approximately 90, 030 .,

Item I - Mach 3 - 125,000 ft. minimumn cruisc altitutde system

1. Boost Analysis

Utilizing the vehicle configurations generated to date, conduct a
study of various boost systems, indicating the various advantages
and disadvantages applicable to each system i:xvestigatéd. In parti-
culé.r, determine the required design peralties built into the czuise
vehicle per each type of boost syatem.

2. Radar Cross Section Moéél Test

Construct radar cross section models of most promising configuration
and conduct test as required to determine design information necessary

to arrive at opiimum configurations for rnin. cross section.
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3, IR Detection Studies

Conduct studies of most promising ccmﬁguﬁatién to determine, pexw
calculations, the sensitivity to predicted enermy detection systems.
Determine the possible tect methods to be employed to check calcu-
lations. Conduct those tects if studies indicate sufficient knowledge
can be gained to warrzant cost.

4, Structural W eighf;s

A, Investigate in more detail than previcus studies, the structural
load factors necessary to cover the launch phase, gust loads,
cruise aﬁd landing conditions. Determine the resultant strueturol
weighte of vehicle and supply data ¢o engine manufacturers for
their engine structural weight determinations,

B. Using the data generated above, detesine the Qimg weighto of
a typical light weight metal wing structure, and resize a vohicie

using this wing weight.

With this type of siructure, Convair San Dicgo will design 2

model wing for the purpose of comparison with an inflatable wing
model under fabrication by, the Goodyear Aircraft Company. This
wing mpdel_ will be approsdmately 13 feet mardmaum dimension. Con-
vair San Diego will condust a structural anzlysis and load deflection
determination of this model wirig in order that these data might

be eompared with the resulls of the inflateble model of Goodyeas's,

Sanitized Copy Approved for Release 2011/01/11 : CIA-RDP89B00709R000400800015-1



Sanitized Copy Approved for Relege%‘élf%% :&EIAE}RDP89800709R0004OO800015_1

~ CONVAIR - San Diego Page 3

5, Fuel Selection

Investigate the overall system problems in conjunction with various

fuel effects, such as vehicle performance, weight, hazazd; logistics

of water bagéd and land based systems; and overall system cost and
- availability,

Item II - Mach 2,5 to 3,0 -~ 90, 000 ft, average cruise alt. oystemn

A

( 1. General Requirementa
- Range 4, 000 . mni. minimum
Cruise Altitude (Average) Approximately 90, 000 ft.
Cruise Velocity M 2.5 if practicel Maxo Mu 390
Payload 5004
Strueture Conventional rigid metal structure
conventional mectal engines.
2. Configuration Studies

Conduct studies to determine most promising coafiguration eonsistens
with the above requirements. This study to be dizrected toward achieving
the highest L./D consistent with wing structural design.

A, Wigg Structure

Conventional metal structure will be studied as a first priority.
A small side study will compare rigid plastic honeycomb and pressure
stabilized metal structure.

B. Power Planto

{1) Cruise engines - Both ramjets of the type considered in

previous studies will be investigated (FPratt & Whitney and |
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2, B. {1} {Cont'd)

Ma@quazdibn Turbojet emgines will algo be investigated
&o determine theiz pra@tic@mmey a8 a ¢crulse power plant,
‘(2) Fu@m - Primary emphasia will be en pentaboron fuels with
| 'brief comparison studies on SF~1 and JP4,

C. ‘.Miscellaneous Systems

Welght and power requirements of miscellancous subsystemas ahoard

the vehicle such as auxiliary powew plant, controic, guidance
and ﬁavigé,eion gystems, pilot ‘énvimmn@m&l control, e, , will

be as surned to remain as deéemined in previous studies with

‘only'slight changes as neeeas'ai’y for new altitude reguiremoens,

Launch System

Studies will be conducted i;o de&emﬁiﬁa the most practical launching
eysﬁem, Seudies will mclude. but not Le limited to, launch from
aircraft (such as 836 or B58) E:hen m@keﬁ: boest to cruise alt, and
speed; rocket b@@st from ground Lp to eruise alt. and speed; the
pos axbahty of ramjet climb out wiu be inve stiggated for the two

previous sysf:ems,

No ramjet variable geometry will be considered. In the event tazboo

jet engines configuration vesuilt as eruice vehicles, vazrious launch

and climb out technigues will be investigated including the typieal

take-off and elimb to eruise alg.
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4, Invigibili ty
An oftempt will be made to minimize the radar and IR detectability
of the eonfigurations studied. However, no decign oy poeriommance
penalty will be built into the vehicles‘ for this roason,
5. Sea Basing
Studies will include proposed methods of sea baoing the moct promising
gsystem, considering fuel logistic problems ao well as launching and
¢ handling problema.

SECRET

Sanitized Copy Approved for Release 2011/01/11 : CIA-RDP89B00709R000400800015-1



Sanitized Copy Approved for Release 2011/01/11 : CIA-RDP89B00709R000400800015-1

- SEGRE !

e
Cé)NVAIR - San Diego
REPORTS AND SCHEDULES
Item I
Effective Staﬁ’é Date Novernber 1, 1958
Study complete Januwazry 31, 1959
Peegentation | January 31, 1959
Final repoxt | February 15, 1959
‘ Siem T
Effective Start Date Oectober 13, 1958
Study complete Nowvember 7, 1958
Preseatation November 21, 1958
Final report (Brochure of Novernbes 28, 1958
Presentation Charts)
-
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COST SUMMARY

Engineering Direct Labor - 3250 @ $4, 42 $ 14, 365
Ovezrhead - 3250 2 $3. 69 11,992
IBM 704 - 3 hra. @ 400/hx, 1,200
Travel - 3 man-tzips 3 x 350 1,050
Per Diem - 5 day/trip $12/day 180
Total Estimated Cost $ 28,787
7% Fee 2,015
$ 30,802
Item II

Engineering Direct Labor - 2,000 @ $4. 42 $ 8,840
Overhead - 2,000 @ $3. 69 7,380
IBM 704 - 2 hes. @ 400/hz. 800
Travel - 2 man trips 2 x 350 700
Per Diem 5 day/trip $12/day 120
Total Estﬁneﬁed Cost $ 17,840
7% Fee 1,249
$ 19,089

Total Cost
Item I $ 30,8902
AIi;em £ $ 19,089
$§ 49,891
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